viii                                    DEFINITIONS
Hardened steel is steel that has been hardened by quenching from or above the hardening temperature.
Tempered steel is steel that has been hardened and subsequently tempered by a second lower heating.
These definitions are based on the definition of steel that states that steel must be usefully malleable. The definitions of alloy steels do not include effects which are negative, or the prevention or cure of ills which the steel might possess were the alloying element or elements not added.
An iron alloy is not herein considered as useful unless it presents some useful property or modification of a property not offered to the same degree by a simple steel.
The definition of alloy steel given does not agree with that of all writers on the subject of mixtures of iron with other elements than carbon; but it does agree with that of some who have been careful enough when considering the whole range of elements to designate them as alloys, such as silicon-iron alloys and chrome-vanadium alloys, the range covering the useful alloys or steels as well as those in which the alloying element is added for curative purposes and others that have only a scientific interest.
Elements other than carbon may be desired in steel, and therefore be added to or permitted to remain in it for three distinct purposes, as follows:
1.  To give the composition desired and to cure in simple steels some ills or defects that the final product might otherwise possess.
2.  To make alloy steels.    Such elements are manganese, silicon,   tungsten,   nickel,   chromium,   vanadium,   cobalt,   and others of less importance.
3.  To make alloys which, though they excite only a scientific interest, form a great part of the whole field of iron metallurgy.   Many a one of these alloys would have a commercial value if another alloy were not known that meets particular requirements more satisfactorily either as to efficiency or as to cost or both.
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